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ABSTRAK
3HQHOLWLDQLQLEHUWXMXDQXQWXNPHPSHUROHKIRUPXODSDQJDQGDUXUDWEHUEHQWXNfood barsEHUEDKDQGDVDUWHSXQJPLOOHW
SXWLKGDQWHSXQJNDFDQJPHUDKFood bars dibuat dengan teknologi Intermediate Moisture Food,0)GHQJDQWHNQLN
SHQFHOXSDQEDVDK3HQHOLWLDQ LQLPHQJJXQDNDQ5DQFDQJDQ$FDN/HQJNDS5$/\DQJ WHUGLULGDULVDWXIDNWRU\DLWX
YDULDVLIRUPXODWHSXQJPLOOHWSXWLKGDQWHSXQJNDFDQJPHUDK+DVLOSHQHOLWLDQPHQXQMXNNDQ
bahwa formula food bars GHQJDQWLQJNDWSHQHULPDDQNRQVXPHQWHUWLQJJLSDGDNRPSRVLVL WHSXQJPLOOHWSXWLKJ
WHSXQJNDFDQJPHUDKJJXODKDOXVJPDUJDULQHJVXVXfull creamJGDQSHQDPEDKDQDLUJ'DODP
g food barsWHUNDQGXQJDLUDEXSURWHLQOHPDNNDUERKLGUDWQLODLDwGDQNDORULEHUWXUXWWXUXWVHEHVDU
GDQNNDOEDU
Kata kunci: Food bars, SDQJDQGDUXUDWWHSXQJNDFDQJPHUDKWHSXQJPLOOHWSXWLK
ABSTRACT
7KLVVWXG\DLPHGWRREWDLQDIRUPXODHPHUJHQF\IRRGLQWKHIRUPIRRGEDUVPDGHIURPZKLWHPLOOHWÀRXUDQGUHGEHDQ
ÀRXU)RRGEDUVPDGHZLWK,QWHUPHGLDWH0RLVWXUH)RRG,0)WHFKQRORJ\ZLWKZHWG\HLQJWHFKQLTXH7KLVVWXG\XVHG
FRPSOHWHO\UDQGRPL]HGGHVLJQ&5'ZKLFKFRQVLVWVRIDVLQJOHIDFWRUQDPHO\WKHYDULDWLRQIRUPXODZKLWHPLOOHWÀRXU
DQGUHGEHDQÀRXU7KHUHVXOWVVKRZHGWKDWWKHIRUPXODIRRGEDUVZLWKWKHKLJKHVWOHYHORIFRQVXPHUDFFHSWDQFHLQWKH
FRPSRVLWLRQRIJRIZKLWHPLOOHWÀRXUUHGEHDQÀRXUJJVXJDUJPDUJDULQHPLONIXOOFUHDPJ
JDQGWKHDGGLWLRQRIZDWHU,QJRIIRRGEDUVFRQWDLQHGZDWHUDVKSURWHLQIDWFDUERK\GUDWHDQGFDORULFYDOXHDw 
UHVSHFWLYHO\RIDQGNFDOEDU
Keywords(PHUJHQF\IRRGIRRGEDUVUHGEHDQÀRXUZKLWHPLOOHWÀRXU
PENDAHULUAN
7RSRJUD¿ ZLOD\DK ,QGRQHVLD PHPLOLNL WLQJNDW
NHUDZDQDQ WHUKDGDS EHQFDQD DODP GHQJDQ LQWHQVLWDV \DQJ
FXNXS WLQJJL %HQFDQD DODP \DQJ WHUMDGL SDGD GL EHEHUDSD
GDHUDKGL,QGRQHVLDPHQ\HEDENDQEDQ\DNNRUEDQPHQJXQJVL
GDQ WLQJJDO GL WHPSDWWHPSDW GDUXUDW0HQXUXW GDWD %13%
 VHMDN WDKXQ  VDPSDL SHUWHQJDKDQ  MXPODK
EHQFDQDGL ,QGRQHVLDPHQFDSDL EHQFDQD DODPPHOLSXWL
EDQMLUORQJVRUJHPSDEXPLGDQDQJLQWRSDQGHQJDQMXPODK
NRUEDQMLZDVHEDQ\DN3DGDWDKXQWHUFDWDWWLGDN
NXUDQJGDULEHQFDQDDODPWHUMDGLWHUXWDPDEDQMLUGDQWDQDK
ORQJVRU%HQFDQDWHUVHEXWPHQ\HEDENDQOHELKGDULRUDQJ
PHQLQJJDO 3HUWHQJDKDQ WDKXQ  VDPSDL SHUWHQJDKDQ
WHUMDGLUDWXVDQEHQFDQDGDQPHQJDNLEDWNDQKDPSLU
NRUEDQMLZD7DKXQKLQJJDSHUWHQJDKDQ ORQJVRU
WHUMDGLNDOLPHQ\HEDENDQNRUEDQWHZDVGDQ
OXND 6HSDQMDQJ  ORQJVRU WHUMDGL  NDOL WDKXQ 
DGDNDOLGDQKLQJJD-XQL WHUMDGLNDOL6HODPD
GDWDVHPHQWDUD\DQJGLKLPSXQ%13%WHODKWHUMDGL
NHMDGLDQEHQFDQDKLGURPHWHRURORJLVHSHUWLEDQMLUORQJVRUGDQ
SXWLQJEHOLXQJ$NLEDWQ\DVHEDQ\DNRUDQJWHZDVMXWD
 AGRITECH, Vol. 36, No. 1, Februari 2016

jiwa mengungsi dan menderita. Dalam kondisi serba darurat, 
VDODK VDWXEDQWXDQ\DQJ VDQJDWGLEXWXKNDQNRUEDQEHQFDQD
adalah makanan. Kondisi serba darurat, salah satu bantuan 
\DQJVDQJDWGLEXWXKNDQNRUEDQEHQFDQDDGDODKPDNDQDQVLDS
VDQWDSready to eatDJDUPXGDKPHQJNRQVXPVLQ\D
3DQJDQ GDUXUDW \DQJ LGHDO GLEHULNDQ VHKDUXVQ\D
PHQJDQGXQJ]DWJL]L\DQJFXNXSWLGDNKDQ\DPHQJHQ\DQJNDQ
WHWDSLMXJDPHQJDQGXQJNDORULVHVXDLGHQJDQDQJNDNHFXNXSDQ
JL]L $.* \DLWX  NNDOKDUL Institute of Medicine, 
0HQXUXW =RXPDV GNN  XQWXNPHQFDSDL WRWDO
NDORULWHUVHEXWMXPODKPDNURQXWULHQ\DQJGLUHNRPHQGDVLNDQ
NDQGXQJDQ SURWHLQ OHPDN GDQ NDUERKLGUDW EHUWXUXWWXUXW
VHEHVDUGDQNDUERKLGUDW6DODK
VDWX SURGXN SDQJDQ \DQJ EHUSRWHQVL XQWXN GLNHPEDQJNDQ
VHEDJDL SDQJDQ GDUXUDW DGDODK SDQJDQ VHPL EDVDK DWDX
Intermediate Moisture Food ,0) 0HQXUXW 6RHNDUWR
SDQJDQVHPLEDVDKPHPLOLNLNULWHULDNDGDUDLUVHEHVDU
GDQ DNWLYLWDV DLU Dw 0HQXUXW:LGMDQDUNR
 food barsGLEXDWGDULFDPSXUDQEDKDQSDQJDQ\DQJ
GLSHUND\D GHQJDQ QXWULVL \DQJ NHPXGLDQ GLEHQWXNPHQMDGL
EHQWXN SDGDW GDQ NRPSDNFood bars OHELK WDKDQ WHUKDGDS
WHNDQDQ GDULSDGD SURGXN SDQJDQ NHULQJ NDUHQD WHUPDVXN
SURGXNSDQJDQVHPLEDVDK\DQJGDSDWGLSURGXNVLGHQJDQFDUD
tradisional dan modern.
,QGRQHVLDND\DDNDQVXPEHUEDKDQSDQJDQEDLNXPEL
XPELDQPDXSXQVHUHDOLD6DODKVDWXEDKDQSDQJDQORNDO\DQJ
GDSDW GLPDQIDDWNDQ VHEDJDL EDKDQ VXEWLWXVL JDQGXP SDGD
SHPEXDWDQ food bars adalah millet. Millet memiliki nilai 
NDQGXQJDQJL]L\DQJPLULSGHQJDQWDQDPDQSDQJDQODLQQ\D
VHSHUWL SDGL MDJXQJ JDQGXP GDQ WDQDPDQELMLELMLDQ \DQJ
lain karena tanaman millet sendiri adalah tergolong ke dalam 
jenis tanaman biji-bijian 0DUOLQ
9DULHWDV PLOOHW \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL
DGDODKPLOOHWSXWLKGHQJDQMHQLVSURVRPLOOHW0LOOHWWHUPDVXN
WDQDPDQ VHUHDOLD HNRQRPL NHHPSDW VHWHODK SDGL JDQGXP
GDQMDJXQJ%LMLPLOOHWPHQJDQGXQJNDUERKLGUDWGDQSURWHLQ
\DQJWLGDNNDODKGHQJDQEHUDV.DQGXQJDQJL]LSDGDWHSXQJ
PLOHWSXWLKDGDODKDLUDEXOHPDNSURWHLQSDWLNDUERKLGUDW
GDQVHUDWNDVDUEHUWXUXWWXUXWVHEHVDU
GDQ3UDERZR
7HSXQJ NDFDQJ PHUDK GLJXQDNDQ VHEDJDL VXPEHU
SURWHLQ .DFDQJ PHUDK Phaseolus  vulgaris L) terkenal 
VHEDJDL VXPEHU SURWHLQ QDEDWL 3URWHLQ SDGD NDFDQJPHUDK
PHPLOLNLNDQGXQJDQ\DQJWLQJJLEHUNLVDUDQWDUDELML
NDFDQJPHUDKMXJDVXPEHUPLQHUDOGDQYLWDPLQ$VWDZDQ
'DODPSHQHOLWLDQLQLGLJXQDNDQWHSXQJNDFDQJPHUDK
SUDWDQDN 3URVHV SUDWDQDN GLKDUDSNDQ WLGDN KDQ\D PDPSX
PHQJXUDQJL ZDNWX SHPDVDNDQ GDQ PHQLQJNDWNDQ VLIDW
RUJDQROHSWLNVDMDWHWDSLMXJDEHUSHQJDUXKSDGDVLIDWIXQJVLRQDO
NDFDQJPHUDK VHEDJDL EDKDQ SDQJDQ VHSHUWL PHQLQJNDWQ\D
DYDLELOLWDV]DWJL]LGDQPHQXUXQNDQLQGHNVJOLVHPLN3URVHV
SUDWDQDNPHPXGDKNDQGDODPSURVHVSHQ\DMLDQGDQEHUSRWHQVL
EDLN XQWXN PHQJKDPEDW JHMDODJHMDOD SHQ\DNLW GLDEHWHV
$QRQLP  .DQGXQJDQ JL]L NDFDQJ PHUDK SUDWDQDN
DGDODKNDGDUDLUSURWHLQOHPDNNDGDU
DEXGDQNDUERKLGUDW6LVZDQWLGDQ$UL\DQWRUR
2012). Menurut US Agency of International Development 
86$,'SDQJDQGDUXUDWKHQGDNQ\DGDSDWGLJXQDNDQGHQJDQ
OD\DNVDPSDLPLQLPXPKDULGDULPXODLGLSURGXNVL7ujuan 
GDULSHQHOLWLDQLQLDGDODKXQWXNPHPSHUROHKIRUPXODSDQJDQ
darurat berbentuk food bars EHUEDKDQ GDVDU WHSXQJ PLOOHW
SXWLKGDQWHSXQJNDFDQJPHUDK
METODE PENELITIAN
Waktu dan Tempat Penelitian
3HQHOLWLDQ LQLGLODNVDQDNDQGL/DERUDWRULXP5HND\DVD
3URVHV 3HQJRODKDQ GDQ +DVLO 3HUWDQLDQ )DNXOWDV 3HUWDQLDQ
Universitas Sebelas Maret Surakarta dan Laboratorium 
%LRNLPLD 3$8 3DQJDQ GDQ *L]L 8QLYHUVLWDV *DGMDK0DGD
<RJ\DNDUWD
Bahan dan Alat
%DKDQ \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ SHPEXDWDQ
food bars LQL DGDODK PLOOHW SXWLK Panicum milliaceum L.) 
GDQ NDFDQJ PHUDK Phaseolus vulgaris L. \DQJ GLSHUROHK
GDUL3DVDU/HJL6XUDNDUWD%DKDQWDPEDKDQ\DQJGLEXWXKNDQ
\DLWX JXOD VXVX full cream, margarin dan air. Bahan kimia 
\DQJGLJXQDNDQDGDODK+262SHNDW1D2++&O
1 LQGLNDWRUPHQJVHO FDPSXUDQPHWLOPHUDK GDODP
DONRKRO GDQ PHWLO ELUX  GDODP DONRKRO  GDQ
1D2+  1 XQWXN DQDOLVD NDGDU SURWHLQ SHWUROHXP HWHU
XQWXNSHODUXWDQDOLVDNDGDUOHPDNGDQJDUDPJDUDP0J&O2, 
K2&23 1D122 /L&O GDQ .&O untuk analisa sifat isoterm 
VRUSVLOHPEDE
3HUDODWDQ \DQJ GLJXQDNDQ GDODPSHQHOLWLDQ LQL DGDODK
DODWDODWSHPEXDWWHSXQJPLOOHWNXQLQJ\DLWXhuller, grinder, 
D\DNDQGDQPHVKEDVNRPDODWSHQDPSLcabinet dryer, 
DXWRNODIWLPEDQJDQDQDOLWLNRYHQGDQOR\DQJSHQFHWDNVHUWD
SHUDODWDQXQWXNDQDOLVDNDGDUDLUDEXOHPDNSURWHLQNDORUL
bomb calorimeterGDQVLIDW,6/,VRWHUP6RUSVL/HPEDE
Tahapan Penelitian 
$OXUNHJLDWDQWDKDSDQSHQHOLWLDQ\DQJGLODNXNDQDGDODK
sebagai berikut: 
Pembuatan tepung millet putih. %LML PLOOHW SXWLK
GLKLODQJNDQNXOLWDULQ\DPHQJJXQDNDQhuller, kemudian kulit 
DULGDQNRWRUDQGLSLVDKNDQGHQJDQFDUDGLWDPSL6HWHODKLWX
GLODNXNDQ SHQJHFLODQ XNXUDQ GHQJDQ PHVLQ SHQHSXQJ GDQ
SHQJD\DNDQVHKLQJJDGLSHUROHKXNXUDQWHSXQJPHVK
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Pembuatan tepung kacang merah pratanak 
(Marsono, dkk., 2003). Kacang merah direndam dalam 
ODUXWDQQDWULXPELNDUERQDWVHODPDMDP3URVHVSHUHQGDPDQ
LQL EHUIXQJVL PHPEXDW WHNVWXU SURGXN PHQMDGL OHPEXW
PHQJXUDQJLZDNWXSHPDVDNDQGDQPHPLQLPDONDQNHKLODQJDQ
]DW JL]L GDUL SURGXN 6HOHVDL SHUHQGDPDQ GLODQMXWNDQ
SHQFXFLDQ GHQJDQ DNXDGHV .DFDQJ PHUDK \DQJ VXGDK
GLWLULVNDQGLODNXNDQSHPDQDVDQPHQJJXQDNDQDXWRNODISDGD
VXKX & VHODPD  PHQLW 3HQJHULQJDQ PHQJJXQDNDQ
cabinet dryer SDGD VXKX  o& VHODPD   MDP. Setelah 
VHOHVDLSHQJHULQJDQGLODQMXWNDQSHQHSXQJDQGDQSHQJD\DNDQ
VHKLQJJDGLSHUROHKXNXUDQWHSXQJPHVK
Isoterm sorpsi lembab%DKDQ\DQJGLJXQDNDQGDODP
SHPEXDWDQ food bars VHSHUWL WHSXQJ NDFDQJ PHUDK PLOOHW
SXWLK JXOD GDQ full cream GLFDPSXU PHQMDGL VDWX KLQJJD
KRPRJHQ6HEDQ\DNJVDPSHODGRQDQGLPDVXNNDQGDODP
cawan alumunium, dan dikeringkan dengan menggunakan 
oven VDPSDL EHUDW VDPSHO NRQVWDQ 6HODQMXWQ\D VDPSHO
GLPDVXNNDQNHGDODPPDVLQJPDVLQJWRSOHVNDFD\DQJWHODK
EHULVL ODUXWDQ JDUDP MHQXK -HQLV JDUDP \DQJ GLJXQDNDQ
DQWDUD ODLQ0J&O2, K2&231D122 /L&O GDQ.&O 6DPSHO
dibiarkan selama satu minggu, kemudian ditimbang hingga 
EHUDWNRQVWDQ6NHPDSHQJXMLDQLVRWHUPVRUSVLOHPEDE,6/
GDSDWGLOLKDWSDGD*DPEDU
NDGDUSURWHLQGHQJDQPHWRGHPLNUR.MHOGDKO$2$&
kadar karbohidrat by difference $2$&DNWLYLWDVDLU
dengan aw PHWHU $SUL\DQWRQR GNN  VLIDW VHQVRULV
GHQJDQPHWRGHXMLNHVXNDDQ6HW\DQLQJVLKGNNQLODL
kalori dengan bomb calorimeter, VLIDW,VRWHUP6RUSVL/HPEDE
,6/GHQJDQPHWRGH7HUPRJUDYLPHWUL6WDWLV/DEX]D
Formulasi Food Bars
$GDSXQ IRUPXODVL IRRG EDUV \DQJ GLODNXNDQ GDSDW GLOLKDW
SDGD7DEHO
7DEHO)RUPXODVLfood bars
Bahan
7RWDOEHUDWEDKDQJ
)RUPXODVL )RUPXODVL )RUPXODVL
7HSXQJPLOOHWSXWLK 15 12,5 10
7HSXQJNDFDQJPHUDK
SUDWDQDN
10 12,5 15
Susu bubuk full cream 13 13,0 13
Gula 2 2,0 2
Margarin 10 10,0 10
Rancangan Percobaan
5DQFDQJDQSHUFREDDQ\DQJGLJXQDNDQGDODPSHQHOLWLDQ
LQL DGDODK 5DQFDQJDQ $FDN /HQJNDS 5$/ GHQJDQ VDWX
IDNWRU\DLWXYDULDVLNRPSRVLVLWHSXQJPLOOHWSXWLKGDQWHSXQJ
NDFDQJ PHUDK VHEDJDL EDKDQ GDVDU SHPEXDWDQ food bars. 
'DWD DQDOLVLV VHQVRULV \DQJ GLSHUROHK GLDQDOLVLV VWDWLVWLN
dengan metode one way $129$ -LND PHQXQMXNNDQ
SHUEHGDDQ\DQJVLJQL¿NDQPDNDGLODQMXWNDQGHQJDQXMLEHGD
Q\DWDPHQJJXQDNDQ DQDOLVLVDuncan’s Multiple Range Test 
'057SDGDWDUDIVLJQL¿NDQVLĮ 
HASIL DAN PEMBAHASAN
Penentuan Komposisi Formulasi Awal Food Bars
1LODLJL]LPDNURQXWULHQPDVLQJPDVLQJEDKDQSHQ\XVXQ
food bars SHQWLQJ GLNHWDKXL VHEHOXP GLODNXNDQ IRUPXODVL
SURGXN 1LODLJL]LPDNURQXWULHQSHQ\XVXQ food bars GDSDW
GLOLKDWSDGD7DEHO.
)RUPXODVLSURGXNSDQJDQGDUXUDWPHQJJXQDNDQSULQVLS
NHVHWLPEDQJDQPDVVD 3ULQVLS NHVHWLPEDQJDQ DGDODK VHWLDS
EDKDQ\DQJPDVXNinputKDUXVPHPLOLNLMXPODK\DQJVHWDUD
GHQJDQDNXPXODVLVHODPDSURVHVGDQEDKDQ\DQJNHOXDUDWDX
GLKDVLONDQoutput1LODLNDORULWRWDOGLGDSDWNDQGDULMXPODK
PDNURQXWULHQEDKDQ\DQJGLJXQDNDQGLNDOLNDQGHQJDQQLODL
kalori masing-masing. Protein memiliki nilai energi sebesar 
NNDOJOHPDNNNDOJGDQNDUERKLGUDWNNDOJ3UHGLNVL
NHFXNXSDQJL]LWHUGDSDWSDGD7DEHO
*DPEDU6NHPDSHQJXMLDQDODWXMLLVRWHUPVRUSVLOHPEDE
Pembuatan food bars. %DKDQ \DQJ GLJXQDNDQ GDODP
SHPEXDWDQfood bars VHSHUWLWHSXQJNDFDQJPHUDKSUDWDQDN
WHSXQJPLOOHWSXWLKJXODPDUJDULQfull creamEXEXNGLFDPSXU
kemudian ditambahkan air dan diaduk hingga rata. Adonan 
GLFHWDNSDGDOR\DQJGDQGLODNXNDQSHPDVDNDQPHQJJXQDNDQ
ovenSDGDVXKXo&VHODPDPHQLW
Analisis
$QDOLVLV \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ PHOLSXWL
NDGDU DLU GHQJDQ PHWRGH 7HUPRJUDYLPHWUL $2$& 
NDGDUOHPDNGHQJDQPHWRGHHNVWUDNVL6R[KOHW$2$&
NDGDUDEXGHQJDQPHWRGHSHQJDEXDQNHULQJ$2$&
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7DEHO  1LODL JL]LPDNURQXWULHQ SHQ\XVXQ food bars \DQJ
digunakan dalam formulasi
Bahan
0DNURQXWULHQJJERERWVROLG
Protein Lemak Karbohidrat
0LOOHWSXWLKa 11,29 2,58 
.DFDQJPHUDKSUDWDQDNb 17,97  63,02
Susu bubuk full creamc 27 26 
Gulad 0 0 
Margarind 0,6 81 
Keterangan: a EHUGDVDUNDQ3UDERZR
 b EHUGDVDUNDQ6LVZDQWLGDQ$UL\DQWRUR
 c EHUGDVDUNDQGDWDSDGDODEHONHPDVDQSURGXN
 d EHUGDVDUNDQGDWD'.%0GHQJDQNRQYHUVLERERWVROLGQ\D
7DEHO3UHGLNVLNHFXNXSDQJL]LEHUGDVDUNDQIRUPXODVLfood 
bars
.RPSRVLVL
6XPEDQJDQNDORUL Standar 
SDQJDQGDUXUDW) ) )
Karbohidrat    
Lemak    
Protein 12,033 12,357 12,683 10 - 15
7RWDONDORULNNDO  233,966 233
Tabel 2 menunjukkan bahwa ketiga formulasi memiliki 
SHUEHGDDQ NRPSRVLVL SDGD EDKDQ WHSXQJ PLOOHW SXWLK GDQ
WHSXQJNDFDQJPHUDKSUDWDQDN3HUEDQGLQJDQ WHSXQJPLOOHW
SXWLKGHQJDQWHSXQJNDFDQJPHUDKSUDWDQDNSDGDIRUPXODVL
\DLWXIRUPXODVL\DLWXGDQIRUPXODVL\DLWX

0HQXUXW =RXPDV GNN  WRWDO NDORUL \DQJ
GLUHNRPHQGDVL XQWXN SURGXN SDQJDQ GDUXUDW DGDODK 
kkal, jika 1 food barsPHQJDQGXQJNNDOPDNDGLSHUOXNDQ
9 food barsXQWXNPHPHQXKLVHWDUDMXPODKWRWDONDORUL\DQJ
direkomendasikan. Tabel 3 menunjukkan EDKZD SUHGLNVL
kalori food bars SDGD IRUPXODVL   GDQ  berturut-turut 
sebesarGDQ1LODLkalori tersebut 
PHPHQXKLDQJNDNHFXNXSDQJL]LXQWXNSDQJDQGDUXUDW
Penentuan Kurva Isoterm Sorpsi Lembab Formula Awal 
Food Bars
3HQHQWXDQNXUYDLVRWHUPVRUSVLOHPEDEEHUWXMXDQXQWXN
PHQJHWDKXLMXPODKDLU\DQJGLWDPEDKNDQSDGDIRUPXODVL
dan 3 sesuai nilai aw antara 0,8-0,9. Penentuan kurva isoterm 
GLDZDOL GHQJDQ SHQHQWXDQ NDGDU DLU NHVHWLPEDQJDQ SDGD
EHUEDJDL5+SDGDVXKXUXDQJ
3HQHQWXDQ NXUYD LVRWHUP VRUSVL LQL PHQJJXQDNDQ 
jenis larutan garam jenuh. Data hubungan antara aw dengan 
NDGDUDLUVHLPEDQJGDSDWGLOLKDWSDGD7DEHO
7DEHO'DWDKXEXQJDQDQWDUDDw dan kadar air seimbang
Garam aw
Kadar air seimbang
)RUPXODVL )RUPXODVL )RUPXODVL
/L&O 0,113 5,5856  5,7227
0J&O2 0,321  9,0217 5,785
K2&23   8,2657 
1D122 0,628 10,3593 10,2737 
.&O 0,83  16,3386 
*DPEDU.XUYD LVRWHUP VRUSVL OHPEDE ,6/ SDGD food bars 
formulasi 1, 2 dan 3. 
 
%HUGDVDUNDQ*DPEDUPHQXQMXNNDQEDKZDNODVL¿NDVL
NXUYD,6/PHQXUXWVLIDWEDKDQPHPEHQWXNNXUYDVHSHUWLKXUXI
6VLJPRLGSDGDfood bars EHUEDKDQGDVDUWHSXQJPLOOHWSXWLK
GDQ WHSXQJ NDFDQJPHUDK 6HVXDL SHQGDSDW /DEX]D 
PHQ\DWDNDQ EDKZD EDKDQ PDNDQDQ VHUHDOLD GDQ PDNDQDQ
NHULQJPHPSXQ\DLNXUYD ISL berbentuk sigmoid. Gambar 2 
GDQ*DPEDU\DQJPHQJLQGLNDVLNDQDGDQ\DSHUXEDKDQVLIDW
¿VLNDNLPLDSHQJLNDWDQDLUROHKEDKDQ/HQJNXQJDQSHUWDPD
SDGD Dw PHQXQMXNNDQ EDWDV DLU WHULNDW SULPHU GDQ
OHQJNXQJDQ NHGXD SDGD Dw±0,6-0,7 menunjukkan batas air 
terikat sekunder.
.XUYD,6/GDSDWPHQXQMXNNDQIUDNVLDLUWHUNDQGXQJGDODP
EDKDQPDNDQDQ7HUGDSDWWLJDIUDNVLDLUWHULNDWSULPHUVHNXQGHU
dan tersier. Ketiga fraksi tersebut menunjukkan ketahanan 
EDKDQ SDQJDQ WHUKDGDS NHUXVDNDQ DNLEDW PLNURRUJDQLVPH
$LUWHULNDWSULPHUDWDXDLUWHULNDWODSLVWXQJJDOWHUOHWDNSDGD
aw  DLU WHULNDW VHNXQGHU WHUOHWDN Dw  0,25-0,75 dan air 
WHULNDWVHNXQGHUWHUOHWDNSDGDDw !6X\LWQR
%HUGDVDUNDQ GDWD KXEXQJDQ NDGDU DLU 0 GHQJDQ
nilai aw SDGD NXUYD LVRWHUP VRUSVL PDND GLEXDW SHUVDPDDQ
PDWHPDWLV PRGHO *$% Guggenheim Anderson de Boer) 
adalah sebagai berikut:
.HWHUDQJDQ 0 NDGDUDLU
 0R NDGDUDLUPRQROD\HU
                     aw DNWLYLWDVDLU
 &GDQNNRQVWDQWDSHUVDPDDQ*$%
 
0  &N0RZሺNZሻNDZ&NZ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.XUYDLVRWHUPVRUSVLOHPEDEGHQJDQPRGHOSHUVDPDDQ
*$% VHODQMXWQ\D PHQMDGL SHUVDPDDQ SROLQRPLDO RUGR GXD
DWDX SHUVDPDDQ NXDGUDWLNQ\D GHQJDQ PHPEXDW SORW Dw 0
sebagai ordinat dan aw VHEDJDL DEVLV.XUYD LVRWHUP VRUSVL
OHPEDEPRGHOSHUVDPDDQ*$%GLWXQMXNNDQSDGD*DPEDU
Sifat Sensoris Food Bars
Analisis sensoris dengan metode uji kesukaan scoring 
EHUWXMXDQ XQWXN PHQJHWDKXL WLQJNDW SHQHULPDDQ SDQHOLV
WHUKDGDS food bars PHODOXL LQGHUDSHQJOLKDWDQSHPEDXGDQ
SHUDVD 3DQHOLV \DQJ GLJXQDNDQ SDGD XML NHVXNDDQ scoring 
VHEDQ\DNRUDQJSDQHOLVWLGDNWHUODWLK
Food bars SDGDSHQHOLWLDQLQLGHQJDQXNXUDQFP[
FP[FP3DUDPHWHU\DQJGLDPDWLGDODPXMLVHQVRULVDGDODK
warna, aroma, rasa, tekstur dan overall. Penilaian terdiri dari 
\DLWXGDULVNDODQLODLWLGDNVXNDDJDNWLGDNVXND
QHWUDODJDNVXNDGDQVXND+DVLODQDOLVLVVHQVRULV
food bars GLVDMLNDQSDGD7DEHO
Tabel 7. Sifat sensoris food bars
)RUPXODVL
Parameter
:DUQD Aroma* 5DVD Tekstur* 2YHUDOO
) 3,60a b b a 3,96b
) 3,72a b 3,76b 3,56a 3,72b
) a 3,60a 2,76a 3,20a 2,92a
.HWHUDQJDQ1LODL\DQJGLLNXWLKXUXI\DQJEHUEHGDSDGDNRORP\DQJVDPD
PHQXQMXNNDQDGDQ\DEHGDQ\DWDSDGDWDUDIVLJQL¿NDQVL
  WLGDNVXND DJDNWLGDNVXND QHWUDO DJDNVXND
 VXND
 )NRPSRVLVLWHSXQJPLOOHWSXWLKJUNDFDQJPHUDKJU
 )NRPSRVLVLWHSXQJPLOOHWSXWLKJUNDFDQJPHUDKJU
 )NRPSRVLVLWHSXQJPLOOHWSXWLKJUNDFDQJPHUDKJU
7DEHO0HQXQMXNNDQEDKZDSHUODNXDQ)NRPSRVLVL
WHSXQJ PLOOHW SXWLK  JU  NDFDQJ PHUDK  JU VHEDJDL
IRUPXODWHUSLOLKGHQJDQQLODLUHUDWDWLQJNDWNHVXNDDQWHUWLQJJL
Kandungan Gizi Food Bars Formula Terpilih
.DQGXQJDQ JL]L food bars SDGD IRUPXOD WHUSLOLK
EHUGDVDUNDQVLIDWVHQVRULVGLVDMLNDQSDGD7DEHO
7DEHO .DQGXQJDQJL]Lfood bars WHUSLOLK
.RPSRQHQ JEDU 7RWDONDORUL
$LU  -
$EX  -
3URWHLQJ  10,99
/HPDNJ 9,195 35,39
.DUERKLGUDWJ  
aw 0,81 -
.DORULNNDOEDU 233,80 -
Tabel 8 menunjukkan bahwa kadar air food bars adalah 
 +DO LQL WHODK VHVXDL GHQJDQ V\DUDW NDGDU DLU food 
barsVHEDJDLSDQJDQGDUXUDW\DLWX6RHNDUWR 
0
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*DPEDU.XUYDLVRWHUPVRUSVLOHPEDEGDODPSHUVDPDDQ*$%
%HUGDVDUNDQ*DPEDUPDNDGLSHUROHKQLODLNRQVWDQWD
& GDQ N VHUWD QLODL NDGDU DLU PRQROD\HU 0R  1LODLQLODL
WHUVHEXW  GDSDW GLJXQDNDQ XQWXN PHQHQWXNDQ NDGDU DLU
EDVLVNHULQJ0VHKQJJDGDSDWGLWHQWXNDQMXPODKDLU\DQJ
GLWDPEDKNDQGDODPSURVHVSHPEXDWDQfood bars.
+DVLO QLODL N & 0R GDUL SHUVDPDDQ NXDGUDWLN GDSDW
GLOLKDWSDGD7DEHO
7DEHO+DVLOQLODLN&0RGDULSHUVDPDDQNXDGUDWLN
) ) )
k 0,711657 0,735379 
& 106,2359  108,7259
Mo  6,272277 
M   16,7523
Penentuan Jumlah Air yang Ditambahkan 
3HQDPEDKDQ DLU GLKDUDSNDQ QLODL Dw food bars antara 
-XPODKDLU\DQJGLWDPEDKNDQSDGDNHWLJDIRUPXODVL
food barsGLGDSDWNDQGDULVHOLVLKDQWDUDQLODLNDGDUDLUDZDO
IRUPXODVLGHQJDQQLODLNDGDUDLU\DQJGLWHQWXNDQGDULNXUYD
,6/ GHQJDQ PHQJJXQDNDQ SHUVDPDDQ *$% 3HUKLWXQJDQ
MXPODKDLU\DQJGLWDPEDKNDQGDSDWGLOLKDWSDGD7DEHO
7DEHO 3HUKLWXQJDQ MXPODK DLU \DQJ GLWDPEDKNDQ SDGD
formula food bars
)RUPXODfood 
bars
Kadar air awal
J+22J
Kadar air ISL
J+22J
-XPODKDLU\DQJ
ditambahkan
J+22J
)   
)   8,0927
) 10,7371 16,7523 6,0152
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Kadar abu food barsEHUEDKDQGDVDUPLOOHWGDQWHSXQJNDFDQJ
PHUDKVHEHVDU.DGDUSURWHLQfood bars VHEHVDU
JEDUDWDXVHWDUDGDULWRWDOtelah memenuhi standard 
SDQJDQGDUXUDW0HQXUXW=RXPDVGNN. SURGXNSDQJDQ
GDUXUDWPHQJDQGXQJSURWHLQVHEHVDUGDULWRWDONDORUL
Kadar lemak food bars VHEHVDUJEDUDWDXVHWDUD
GHQJDQGDULWRWDONDORULGDQNDUERKLGUDWPHWRGHby 
difference VHEHVDU  GDUL WRWDO NDORUL +DO LQL VHVXDL
GHQJDQ SHQGDSDW =RXPDV GNN  \DQJ PHQ\DWDNDQ
bahwa kandungan SDGDSURGXNSDQJDQGDUXUDWPHQJDQGXQJ
OHPDNVHEHVDUGDQNDUERKLGUDWVHEHVDUGDUL
total kalori.
'DUL7DEHOGDSDWGLOLKDWEDKZDQLODLNDGDUNDUERKLGUDW
SDGDSHPEXDWDQfood barsEHUEDKDQGDVDUWHSXQJPLOOHWSXWLK
GDQ WHSXQJNDFDQJPHUDK VHEHVDU GDUL WRWDO NDORUL
0HQXUXW =RXPDV GNN.  NDGDU NDUERKLGUDW SURGXN
SDQJDQGDUXUDWKDUXVPHQJDQGXQJNDUERKLGUDWGDUL
WRWDO NDORUL0DND NDGDU NDUERKLGUDW SURGXN food bars dari 
WHSXQJPLOOHWSXWLKGDQWHSXQJNDFDQJPHUDKWHODKPHPHQXKL
VWDQGDUNHFXNXSDQJL]LSDQJDQGDUXUDW
.DQGXQJDQDLUGDODPEDKDQSDQJDQPHPSHQJDUXKLGD\D
WDKDQ SDQJDQ WHUKDGDS VHUDQJDQPLNURED \DQJ GLQ\DWDNDQ
dengan aw\DLWXMXPODKDLUEHEDV\DQJGDSDWGLSHUJXQDNDQROHK
PLNURRUJDQLVPHXQWXNSHUWXPEXKDQQ\DDWDXSXQXQWXNUHDNVL
NLPLDZL0HQXUXW:LQDUQREHUEDJDLPLNURRUJDQLVPH
PHPSXQ\DL Dw PLQLPXP DJDU GDSDW WXPEXK GHQJDQ EDLN
1DPXQ QLODL Dw MXJD GDSDW PHPSHQJDUXKL EHUEDJDL UHDNVL
\DQJWHUMDGLGDODPSDQJDQVHSHUWLRNVLGDVLOLSLGSHQFRNODWDQ
QRQHQ]LPDWLNUHDNVLKLGUROLWLNGDQDNWLYLWDVHQ]LP 
1ilai awSDGDfood barsWHSXQJPLOOHWSXWLKGDQWHSXQJ
kacang merah adalah 0,81. Menurut 6RHNDUWR 
V\DUDW food bars \DQJ PHUXSDNDQ SDQJDQ VHPL EDVDK DWDX
intermediate moisture food,0)PHPLOLNLNDGDUDLU
dengan nilai aw berkisar antara 0,6-0,9.
KESIMPULAN
)RUPXOD SDQJDQ GDUXUDW EHUEHQWXN foodbars dengan 
IRUPXOD WHUSLOLK GHQJDQ IRUPXODVL \DLWX  J WHSXQJPLOOHW
SXWLK  J WHSXQJ NDFDQJ PHUDK  J JXOD KDOXV  J
margarin dan 13 g susu  full cream. Dalam 100 g food bars 
WHUNDQGXQJ DLU DEX SURWHLQ OHPDN NDUERKLGUDW QLODL Dw 
GDQ NDORUL EHUWXUXWWXUXW VHEHVDU   
NDUERKLGUDWDw 0,81 dan total kalori 233,80 
NNDOEDUWHODKPHPHQXKLVWDQGDUSDQJDQGDUXUDW
UCAPAN TERIMA KASIH
3HQXOLVPHQJXFDSNDQWHULPDNDVLKNHSDGD/330816
\DQJ WHODK PHPEDQWX WHUODNVDQDQ\D SHQHOLWLDQ LQL PHODOXL
3URJUDP +LEDK 'DQD 31%3 816 7DKXQ $QJJDUDQ 
6NLP+LEDK8QJJXODQ)DNXOWDVGHQJDQQRPRUNRQWUDN
8131WHUWDQJJDO-XQL
DAFTAR PUSTAKA
$QRQLPPre-cooked of rice-RXUQDOSDSHUVE\,55,
VFLHQWLVWV3KLOLSKLQD5LFH(GLWLRQ2FWREHU
$2$&2I¿FLDO0HWKRGVRI$QDO\VLV. Association of 
2I¿FLDO$QDO\WLFDO&KHPLVWV:DVKLQJWRQ'&
$SUL\DQWRQR $ )DUGLD] 6 3XVSLWDVDUL 1/ <DVQL 6
GDQ%XGL\DQWR6Analisis Pangan. IPB Press, 
Bogor.
$VWDZDQ0  Sehat dengan Hidangan Kacang dan 
Biji-bijian3HQHEDU6ZDGD\D'HSRN
%1%3  Info Bencana: Informasi Kebencanaan 
Bulanan Teraktual 3XVGDWLQPDV %DGDQ 1DVLRQDO
3HQDQJJXODQJDQ%HQFDQD(GLVL-XQL
/DEX]D73Moisture Sorption: Practical Asepticts of 
Isotherm Measurement and Use. American Association 
RI&HUHDO&KHPLVWV6W3DXO0LQQHVRWD
0DUOLQ  Sumber Pangan Tanaman Minor. KWWS
GDHQJQDZDQEORJVSRWFRPVXPEHUSDQJDQ
tanaman-minor.  html>1RYHPEHU@
0DUVRQR<1RRU=GDQ5DKPDZDWL) 3HQJDUXK
GLHW NDFDQJ PHUDK WHUKDGDS NDGDU JXOD GDUDK WLNXV
GLDEHWLF LQGXNVL DOOR[DQ Jurnal Teknologi d a n 
Industri Pangan IV
3UDERZR%Kajian Sifat Fisikokimia Tepung Millet 
Kuning dan Tepung Millet Merah 6NULSVL 3URJUDP
6WXGL 7HNQRORJL +DVLO 3HUWDQLDQ )DNXOWDV 3HUWDQLDQ
Universitas Sebelas Maret, Surakarta.
6HW\DQLQJVLK ' $SUL\DQWRQR $ GDQ 6DUL 03 
Analisis Sensori untuk Industri Pangan dan Agro. IPB 
Press, Bogor.
6LVZDQWLGDQ$UL\DQWRUR$5 Karakterisasi Snack 
Bar dari Tepung Kacang Merah (Phaseolus vulgaris 
l.) Pratanak sebagai Alternatif Camilan Penderita 
Diabetes. 3URJUDP 6WXGL 7HNQRORJL +DVLO 3HUWDQLDQ
8QLYHUVLWDV9HWHUDQ%DQJXQ1XVDQWDUD6XNRKDUMR
6RHNDUWR 67  Air Ikatan, Penetapan Kuantitatif 
dan Penerapannya pada Stabilitas Pangan dan Disain 
Pangan Semi Basah 'HSDUWHPHQ 7HNQRORJL +DVLO
3HUWDQLDQ)DWHPHWD,QVWLWXW3HUWDQLDQ%RJRU%RJRU
6X\LWQR 7  6LIDW SHQ\HUDSDQ OHPEDE EXEXN EXDK
durian dan sirsak. Agritech 16: 5-10.
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:LGMDQDUNR 6%  Pangan Darurat (Food Bars) 
Berenergi Tinggi Menggunakan Tepung Komposit 
(Tepung Gaplek, Tepung Kedelai, Tepung Terigu) dan 
Tepung Porang (Amorphophallus oncophyllus) atau 
Konjac Flour. www.simonbwidjanarkoZRUGSUHVV
FRP>-DQXDUL@
:LQDUQR )*  Kimia Pangan. Gramedia Pustaka 
Utama, Jakarta.
=RXPDV%/$UPVWURQJ/(%DFNVWUDQG-5&KHQRZHWK
:/&KLQDFKRWL 3.OHLQ%3/DQH+:0DUVK
.6GDQ7ROYDQHQ0 High-Energy, Nutrien-
Dense Emergency Relief Food Product. Food and 
Nutrition Board: Intitute of Medicine 1DWLRQDO
$FDGHP\3UHVV:DVKLQJWRQ'&
